This experiment examined invariance in object representations through measuring event-related potentials (ERPs) to pictures in a masked repetition priming paradigm. Pairs of pictures were presented where the prime was either the same size or half the size of the target object and the target was either presented in a normal orientation or was a normal sized mirror reflection of the prime object. Previous masked repetition priming studies have found a cascade of priming effect sensitive to perceptual (N190/P190) and semantic (N400) properties of the stimulus. This experiment found that both early (N190/P190 effects) and later effects (N400) were invariant to size, whereas only the N190/P190 effect was invariant to mirror reflection. The combination of a small prime and a mirror reflected target led to no significant priming effects. Taken together, the results of this set of experiments suggests that object recognition, more specifically, activating an object representation, occurs in a hierarchical fashion where overlapping perceptual information between the prime and target is necessary, although not always sufficient, to activate a higher level semantic representation.
Introduction
One of the greatest challenges in modern cognitive neuroscience has been to provide a better understanding of how the human brain is able to perceive the visual world around us. One particularly vexing problem is how our visual systems are able to rapidly and accurately recognize salient objects under varying viewing conditions. For example, we recognize different variations in a particular object in our environment even with discrepancies in size, color, and orientation. Perhaps most impressive, the human brain is able to accomplish this feat of object recognition in a seemingly effortless and automatic manner, and in most cases in less than a second.
Many different experimental techniques have been used in the study of object recognition, but one in particular, priming, has proven particularly useful. The typical behavioral effect observed in priming tasks is facilitation in reaction time or accuracy to target objects or words preceded by the same (so-called repetition priming) or a related prime in comparison to targets items preceded by unrelated or unrepeated primes. The basic assumption is that presentation of the prime activates certain representations in memory and that the subsequent processing of the related or identical target item, which occurs shortly thereafter, benefits from the overlap of representations between the two items. In the case of unrelated primes and targets, there is little or no overlap in representations and therefore, processing of target items is not facilitated.
Forster and Davis (1984) modified the standard priming paradigm by pattern masking the prime stimulus (in their case words) and shortening its duration (50 ms), thus limiting the visibility of the prime. They showed similar behavioral repetition priming effects to those observed with unmasked primes. Because participants are not aware of the prime, recognition effects in masked priming studies have been attributed to fast feed-forward processing (Forster, Mohan, & Hector, 2003) . In particular, Lamme, Zipser, and Spekreijse (2002) have argued that masking words blocks socalled recurrent or feedback processing. By manipulating variables such as prime visibility and the similarity of the prime and target stimuli, this paradigm has been used successfully over the past twenty years to probe a variety of issues concerned with visual word recognition (for a review of this literature see Kinoshita & Lupker, 2003) .
ERPs are ideal for examining the feed-forward processes involved in masked priming because of their high temporal resolution (on the millisecond scale) and continuous nature (ERPs measure processing from stimulus onset through several seconds later). This contrasts with behavioral measures such as reaction time which typically occur several 100 ms after the presentation of the stimulus. In this regard, Holcomb and Grainger (2006) demonstrated that ERPs to target words in a masked priming paradigm
